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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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IMPROVEMENTS IN AND RELATING TO MONITORING ION SOURCES 

The present invention concerns improvements in ' and 
relating :to monitoring and /. or detecting and particularly, but 
not. exclusivel.yv. to. monitp ring , items., such as pipes, for alpha 
source contamination.., : . . : , 

■ ■ . Any item.. which; passes time within, the, active area of a 
nuclear . . facility may become .corit.aminated by radioactive 
material from within that area. As a result, before the item 
can.be removed land. subsequently .re-used, disposed of or re- 
cycled, its potential, .contamination .nee be evaluated. 

The absence of. contaminatipn.. .may allow an item to be re- 
released. . The higher grade . of ..waste., items are categorised as, 
the greater .the . storage- disposal costs which apply to their 
decommissioning.. , • . , 

It - is , therefore. Important, to . check the level of 
contamination in order t.p . appropriately . and cost effectively 
dispose of. the- item. - ...n; ». ■ . .... 

Detection, and. ^monirjtoring p.f alpj.ha^.pontamination of "such 
items presents a- number of . dif f icqlties, principally due to the 
short distance ov.er which alpha .particles can be detected. 
Alpha particles are stopped by tens ,of micrometers of solid 
material . and. .within a few centimetres in air. Detectors 
further away in. these distances., cannot detect the alpha 
contamination. _■ 

In. certain, scenarios this,, therefore, makes the detection 
of the alpha contamination very difficult, calling for blose 
proximity ■ scanning of the article with a. detector. 

•■ . In. other.; scenarios, such detection is physically 
impossible as the inside su.3::f aces of, for example, pipes, 
scaffolding and ducts are simply not accessible to such 
■detectors . and. yet the detectors, cannot monitor the alpha 
•contaminatio:n through the wal^s ^ of .such items . 

With any it can be useful to be able to locate the 
position of a source of contamination. Such information may 


allow more accurately controlled subsequent decontamination to 
take place or may also allow the item to be cut^ into one or 
more pieces some of which are substantially free from 
contamination and may thus be more easily disposed of. 

The present invention aims to provide apparatus and 
methods for the monitor ih^ • of items^ for alpha contamination, 
and also to provide information relating to the-^position of the 
alpha contamination withih or ort '"'the item; Systems for 
evaluating' the position of other forins 6f' - contamination are 
also provided. ' -tw-/^ i.n ^ : . 

Accordirig to a'fir^t aspect'"'*6f' th^' invention we provide 
a system for mdnitorin'g' *" 'alpWa •'■^^ on an 

item/location, 'the i'tem/locatibn' being -in contact with a 
medium/ alpha ""emissions' -generating'- ionfe; - in'-'the medium/ the 
system comprising an ' ihstrumeKt' havrn'^' a' detecting chamber, the 
detecting chamber being provided with one or. more, electrodes 
for discharging ions, the instrument • further "being provided 
with means' to monitor ions discharged on the electrode (s) to 
generate discharge with time data, the* system, being provided 
with 'means fbr moving' the -mediAim 'from In: proximity to the 
item/location through the" -detecting -' chamber - in- a . -controlled 
manner, the discharge rionitoring means monitoring the discharge 
occurring with" time, ' the ' instrument being provided with 
processing means for convert ihg the discharge with, time data 
into alpha source position 'on' the item/location data,- 

The item(s) to be monitored may be or include tools, 
pipes, pumps, filters, cables, beams, rbds-'a'nd the like, but 
particularly elongate ' ' items . The locations may include 
surfaces in general, such ais ■floors; walls", ceilings/.: soil, 
rubble, matefiar" oh' a ' conveyor , " and - include parts of, or 
surfac"4s of items, ^sucH'' as' glove 'boxes, ' tanks., vessels and the 
like . ■ ■ - ^ . . . • . . 

Preferably thV" it^ra ' is' 'mouhted 'dtr supported- so. as to 
maximise the 'siirfkce ""area 'expo'se^^^^ for Instance- to ■ the medium 
flow, ' " " ■ ' ' ■ * • ■ ' •' ■ 


The item- or location may be introduced within the 
detecting chamber. 

c-The item or location may be. monitored in-situ* The item 
or location may. be connected _^.t:p the detecting chamber by medium 
conveying means, such as a pipe or conduit. The conveying 
means. . may. , be :t:empprarily connected, to, the. item, or ^ location. 
The conveying meanS :. may be .provided, .as a part of ^ the 
instrument. The conveying means, it.em or^ location and 
detecting. chait±>er; may .d^frine a closed circuit.^, . 

The . medium.- may bq. .a ^.^ f luid, ... such as, a. liquid, but is 
preferably a gas. The gas may be a mixture, . such as air, or 
may be 'in subs t ant iaVl,y ■ single . ga,^^ such as. argon. 

The detecting chamber .may... comprise an. elongate, chamber. 
The .detecting- chamber, may have a. .circuiar.pr -rectilinear cross- 
section. - ' . - ■ . . , 

The dete,cting chamber may. be provided with an inlet and 
an outlet,, the-.electrodes. being. -provided, between the. inlet and 
the outlet-. - •. T-he. inlet . -and/or .put.le.t. may conne.ct to the 
surrounding environment , .-for ; -tl)e. ^ .^.o^. instance to 

give .- an. opeft circuit instrument s , ..T.h^, inlet and/or outlet may 
connect- the .instrument tp the-; Item or... location, . for instance 
through intermediate fluid, .conveying means, for instance to 
give a closed :circuit..- ^ ,^ : ; : 

• Preferably means are provided, withiri the system to remove 
extraneous, lonsr and/or. partiqu^late matter . The ions and/or 
particles may ,be removed by a filter, A filter, may be provided 
between downstream . of the electrodes. The filter may, for 
ins tance;. be .provided i-n rthe medium.. conveying means prior to the 
item, or location. A filter. -is.-^pr^ferabl^ pro_vided .in this way 
in a sealed system. . 

P..art icula^r ly . in an open, system, ... a filter. may be provided 
between -.the inlet -,firom . the sur.-rp.unding environment and the item 
o.r locat ion.-and/pr.-,de^ectiAg .ch filter may be provided 

between. the detecting -chamber,-.,and. the outlet, to the surrounding 
environment . 


The detecting chamber may be openable to introduce or 
remove an item or location, for -instance for an open circuit. 
The detecting chamber may comprise a seal^ble chamber, for 
instance for a closed" circuit , ' The s^al may be broken to make 
the chamber accessible to introduce and/or -remove an item to be 
monitored. ' *' ' ' " ' ' 

Preferably the item"-or.''r6cation is posit idhed-' upstream in 
the medium flow relative' to the electrodeis , where- medium' flow 
• is used to move the ioh'sr '* 

The instrument may "be prbvi'd¥ci With a" 'single electrode, 
the instrument miay be provided with 'a dharged element or plate, 
such ais an ' elettif^t ■ - '-"^ '-^ ^-'^ - 

Preferably the detecting'' -ch^amber^*^ provided with a 
plurality 'of electrodes/ the' 'ele'6troies from one 

anothef / The "electrbci^s may bfe • configured -with - a first'- outer 
electrode and a second outer electrode and none or one. or- more 
intermediate' electrodes 'provided' -there between. - > 

The electrodes are preferably*' arranged parallel to the 
direction of medium f low, ^ ' Pre'f efabiy the medium flow passes 
through the' spacing be twee^h' the^ electrodes'. - 

One or more, and preferably all, -of the electrodes may be 
planar. Preferably the electrodes are provided parallel. to one 
another:. Preferably the' electrodes are provided in opposition, 
for instance, an outer electrode -being opposed by one 
electrode, ah intermediate electrode being opposed by two 
electrodes. The "spacing" ^between -the electrodes is" preferably 
the saiae between each pait-of opposing electrodes. The spacing 
between the outer electrodes and the detector chamber is 
preferably the same as between opposing electrodes ■ * 

The elect rodes may 'be continuous, such as a plate, or 
discontinuous, such as a grid, :~ 

' An applied, preferably 'externally generated, potential 
may be employed " * The"' "electrical" potent ial is ^ preferably 
provided ' by art exterhai'- "pow*er^' source -^'^^^^^ electrostatic 
potential may be 'emplcye'd> • fot 'ln^tance f rom a charged plate or 
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element, such as an electret. 

' Potentials of between. lOV and lOOOV may be provided. 

The means for monitoring ions discharged and' 7 or 
collected on , the electrode (s.) may. comprise electrostatic charge 
monitoring means- , .More preferably the means for monitoring 
ions discharged on th^ . electrode ( s). comprise current indicating 
means, and more pref eratbly current measuring means. J^referably 
a single current measuring mean§ is used. Preferably the 
combined current of all the electrodes connected to the current 
measuring means . is measured. . _^ . .An .. electrometer/ and most 
preferably. a ground refer^pced electrometer is preferred for 
this; purpose- : . • 

The means fpr- mov-ing ,the me.diuin may comprise a piston 
provided.. -In. a. bore, .in .fluid .connection with the detector 
chamber. .. The piston .may be, provided upstream or downstream of 
the detector . chamber;. 

The. means for -moving. . the . medium , may be a fan. A 
removable obstruction , to . medium flow, .such as a chopper or 
shutter; , may be .proyided. .^ The fan may be. of controllable, and 
preferably of -variable, speed,.; The . electrodes may be provided 
between the medium moving means, and the item or location, 
particularly for- a fan.. . , ... 

The means, for moving the .medium may move the medium 
within a closed or open circuit.. 

The medium may. pass over the item/location, pass the 
electrode (s) .. . and . then be returned upstream of the 
item/location. In .a -closed circui.t the provision of means to 
remove:/ ions, after passing , the electrode (s) and prior to 
returning., to the item/lpcation... is preferred . 

: The medium: .niay pass , oyer the i tem/ location, pass the 
electrode(s) and be exhausted, to the envi ronment ' "of the 
-instrument The mediurri is. preferably filtered after' passing 
= the.electro.de..(s) r4:n suqh, a ca.se.^to .remove particulate material. 

The medium may pass to a reservoir after passing the 
electrode (s) • 
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The mediUix may be drawn from the environment prior to 
passing the item/ location . Preferably in such a case the 
,,edium- is f iltered prior to passing the item/location to remove 

pre-existing ions, , • ^ ^.w 

■ The medium may be moved between the Item/ location and the 
electrodes such that laminar 'flovi occirs, but .non^laminar . f low 
^:;,a'f be usedV Preferably = the me'dium-^ is : moved ^ between the 

item/ location ana th. aectrid. <s) sUdR that the medium passes 

the electrode (s, ^-[^^ i^^: ^\ ^^""^ 

item/location. ' ^^^^ 
" one" or more discrete 'fWw-paBhs «vgr a ■ surface or 

surfidesot thi-itWdr^a lodatiofi »ay *e provided. A pipe, 
for instance, may have an external flow path separated from an 
iriternal flow path - By the -material forming the pxpe^ 
preferably means irVi^rdVidWd tor ^regulating - the med.^^f low 
■'along one or more'of the discrete paths. ■ D^tect.on.-.of. alpha 

sources on or in one more of the -^--"'^-^-"^^ ^ 7^:^,,^ 
provided by Obscuring or" ihhibitihg one - °^ 
flow paths. -'sealiri^-meih.'^^may be..pr6^ided: to. inhibit flow 
along one-oi *or. b^"^ t'fia Wow pathsr'*o=t - Preferably^ in a 
' selective^ mannir; -'inf latablJ i^als tod/dr ins seals .and/or 
aperture seals may be provided.- ■ ' . , ' ,„h. 

The processing of discharge igaihst time data, to alpha 
source position-data miy be effected by equating the sequence 
of fluid passing the electrdde ,s.. and hence the secpaence of 
tSe discharge Jignal . ^ with the sequence of positions on the 
Item/lo'ca'tioh the ' fluld^ pas.es . ' The process may equate the 
■ ig^ai at a point in time with a position in the system rom 
Ih : tAe fluid Will have moved in the — 

movement start- - xhe^ relat-ionshi,- of ■ time -^^'^ 
■preferably incorporaie. a ;iunction representative of the 
flowrate within the system. ' ' . • • ^ 

■ -■■■;,eansmay^be.pibvld8d^^ 

■K=V3tem; ariWparticularirbe^^^^ '"^^ 
electrodes. 
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Meahs may be provided for., .reversing the flow, of medium 
through the system between monitoring runs. The mediuin flow 
means ' may be^ reversed, in . their , direction. ,The .connections 
between the detector chamber and the item/ location may be 
reversed.' The item/location may be- reversed, within the 
instrument . ; 'V ^ ... ... ; r . - • 

■ One or more electrodes: may ■ be provided on , both sides of 
the item/location: \ In one medi;um -. flow ; direct ion one of the 
electrode ( s)' may"' act- ..as- an -.ion filter _ and ..the ..other 
electrode ( s) as the detectors/.-' in - the other medium flow 
direction the = roles' may be- ireversed • . > - . ; 

According to a second; aspect.^of the: inv.en;tipn we provide 
a ' method for monitoring • alpha- .. emitting sources on an 
item/location, the .method..: o comprising ^ . contacting the 
item/location with a mediumy alpha emissions generating ions in 
the mediuin, moving - the mediuin to- ,a detecting chamber, provided 
in an ' instrument in a controlled manner,,, the detecting chamber 
being provided -with one - or. "'•more .elect rpdes fo.r- discharging and 
/ or collecting ions, the method;./f urther comprising monitoring 
ions discharged on the' electrode (s:) ..to .-gi ye discharge against 
time data, the method including. pr;Ocessing the . discharge 
against time data to give alpha source position data,. : 

^ The- second aspect- of the. invent i.on includes, the features, 
options * -and possibilities; set -, out elsewhere in . this 
application, including ;the steps... -necessary to implement them. 

'•"The embodiments of the invention will. now.be described, 
by way of example only> and with r.e.fe.rence to the accompanying 
"drawings in which.: . ; - . 

Figure 1 is a schematic, (representatipn. of . an inst.rument 
according tO':a first:- aspect of. .the-.present invention; 

■Figure '2 il'lusitrates a.n: insti^xment a.cpording. to .a second 
aspect -of the- pres^ent, invent.ipn^.r, i. . ; 

■" • - ' ''Figures 3- and" 4 illustrate graphic- information obtainable 
from- either- of the.ivinstruments shown- in . Figures „. 1- or ,2;. 

Figure 5 illustrates a third embodiment of the invention; 


and 

Figure 6 illustrates -a : fourth embodiment of the 
invention/'' ■ " ? . • 

'Figure 7 illustrates a -further embodiment. , of , the 
invention;- and " ' * • 

Figure"^~8- "'illustrates a still ".further embodiment of the 
invention for use in in-situ monitoring. 

Items used in radioactive .environments ,can potentially 
become contaminated' 'with ' alpha- and /or; ..beta and/or gamma 
'emitting- sources i ' Tormonitor '-and potentially -.classify the 
level Mnd type of contamination ■ o:f an obje.ct it . is therefore 
desirable to have as much/ information .as. , possible . about the 
typ^' level ahd positiori o-f'-cohtaminatipn present.-. 

* ''Figure 1 ''-iTlust rates* an ;:• instrument adapted to monitor 
alpha-' efais'sion Xrom- an' alpha' source. ■ = 

The apparatus ■'Gdmprises an elongate- chamber. 2 in . which is 
positioned a pipe - 3.' The pipe. .3 .has : somewherte ; within it a 
source "of ' alpha -emission 4 , and- the apparatus, shown in Figure 
1 is ' designed^ to allows the . level'-.-and^ position, of the alpha 
activity -to be determinedV ■ • . r . . - , ^ • 

The 'apparatus'- -InGludes' a, piston 8 in a bore 10, the bore 
10' being connected- via . tube 12 to an inlet end ^ 17 of the 
chamber 2 . " The ' inlet" end: 17 -Is^ provided with a. filter 18 
through' which all air entering the- chamber 2 from the bore 10 
passes'.' The filter ^18 is. intended to -remove any ions, in the 
air 'entering ' the chambery. 'whether these • ..ions be generated by 
background sources, the" 'rapid • movement. .of .the air through the 
bore 10 or through sdme other cause • • 

A second filter 9, such as a HEPA-. -filter, is, provided at 
the opposing outlet-' ehd*'20 . ; . 

*lh use, "ah i-temV'''-in ' this" 'Caset .a "^^pipe : 3>..-.. having alpha 
activity ' i^*^ placed wi'thi-ri" thfe chamber- 2: and left for a period 
of time, typically for ab5'\it =1 • to^ 10 . second.^-, : to allow a cloud 
df ' ions ' to^ build-up ■•■"f-r^^ soujrce 6-.-.. r The pipe 3 is 

left * for "long enough '-tb^ a-lloW- an • equilibrium... level oJ alpha 


■ activity to.be established in the immediate location airolind the 
source 6 or -.sources . . At the end of this period, the pistbn 8 
is. moved, in the direction of arrow 100. This action drl'^^s a 
column of air into the chamber 2, passed the item 3' and through 
^ an- ion dete.ctor unit, ,11-. The. advancement of the' piston's is 
controlled to generate, air flow past, the item 3 and onto the 
detector unit 11. . ... ' ' 

. . As . the air ; is fprced through the chamber " 2 the signal 
obtained from the ion detector . unit is recorded by a data 
.logger A. .schematic;.,. graphic representation of" the signal 
against time, .plot.^.for .a single . source is shown in 'Figure 1 • 
The plot,, is • shown- in mor^ detail, in Figure 3 and consists of 
background signal- portion A. and source including signal "portion 
B corre.spondingv to the, spike • .. , 

In analysing the results the peak in ion emission 'level 
will be visible-. and.will occur aftzer a certain time has elapsed 
from - the- pLston : release^ the consequent start of air 

movement.' „, 

The signal .obtained.j[nay be . a.dj usted to account for ions 
generarted in. the air, -presented . to ,,the part of " the item 3 
closest- to ' the inlet during the. still air period, during its 
passage over- the part of the item 3 nearer the detector unit 
26. The peak signals obtained can, be converted into levels and 
into positions by calibration .information stored the apparatus. 

The process may, be repeated, several . times in order to 
ensure .. repeatability of the results and the' positional 
information obtained. If several . readings are taken, 'the data 
from.. each re^adi.ng. may. be. averaged . This will provide accurate 
inf ormatioA regarding , the . loca.t ion of alpha activity.' 

Using the system^.illustrated in Figure 2 air 'flow through 
the -chamber ,2 may be ,.reversed_by pulling the piston' "8" back, 
direction : 120 , . towards., its 3tart:ing position in the bore 10, 
thus drawing : air-. through t^^ .chamber 2 in the ' opposing 
direction.,!,- .. . . ..^^ ' - 

The method may be further implemented by using two ion 
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..detectors in the chamber 2, as illustrated* During air flow in 
, a given direction the downstream detector ' unit would act as the 
. ton ...detector whilst the upstream detector unit acts- as an 
electrostatic ion filter to reiJriove an ions present' in" the air 
fed to the system. : ■ • - 

The data logger will plot output from the ion detector 
with the reverse air' flow/ and a graph similar to that shown at 
12 in Figure 3 will be produced. The ion emission peak in the 
.second graph. Figure 4/' will occur 'at a" different time, 
relative to the initial movement^ 'of th'e piston/ to that of the 
ion emission peak in the first^'graph • (provided' the -source is 
not at .the mid point"' * of the ' system)'- and a degree of 
corroboration of" the ' pbsitibhai information is ' thus- -achi.eved. 

A similar effect can be ' obtar'ned by -'rdta^^^ the item 4 
being monitored through 180-; rep^ositionirig^ -it • and 'repeating 
the analysis. ' ' ■/■•i- 

As well as giving ihfbrmatibn about the'specific location 
of discrete source^ on the item under • investigation the 
technique can also be used for other beneficial purposes- -When 
disposing of contamih-^'ted' items 'particuiarly • with regard to 
heavily contaminated materials/ it is- important to r.ensure that 
within any given amount of 'an item, ' following its . cutting up or 
disassembly, that the level of radioactive material is below 
the determined threshold:" Without positional information, this 
consideration involves the application of worst possible case 
evaluation. Thus it" is assumed- that - the total contamination 
level measured is all present at- one. unknown -location r on the 
item. This can lead to Very low amounts bf the contaminated 
item being disposed of ih a ' given storage volume v .. This 
significantly increases cb'sf and' would be- uhneces-sary: in many 
cases were more inf ormat ioh^available - ' ^ 

An item, in thi's '^case' 'a ' large" ■'item', such as a .scaffold 
.pole, ^ is analysed u'sihg' '"^the techni<5Ue *' set ^ out • above ; The 
signal against time plo't ife^'iliustrated"^' in Figure ^5, as. -line X, 
together with a background- signal which is obtained by . running 
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the techni'que without the item in-situ,. line Y, 

In- this case, .the variation with time for the 
contamination indicating .signal, line X,: varies very little 
betwei'eh the first ..air: in (Contact ^ with the pole reaching the 
-detector unit-, point.. :S, and -.the. ; las.t . air contacting the pole 
reaching the detector: janit, , point . F... . lack of variation 

confirms- that^ -for this unitj. that-; th^ cpntamination present is 
fairly -evenly- distributed ^oyer,- th^ pole . This , means that the 
pole can be -cut into.. a.v,;.number of, . le.ngths . reflecting this 
distribution and to meet; the- w.a^s.te, .disposal- .regulations . This 
is a ■ far lower number . ot ,cpmponent^ than if the worse case 
scenario "had to be asstimed.:. . 

In • the ■ alternative :_embodiments , of,, the invention 
illustrated in Figures 6 and 7 the Air is. drawn through the 
apparatus --by- means of. a, . f an-r,- 10§; 208 . so as to give the 
positional information required fo„r • the . sources . 

In ■ these 'instruments;,/— ..however,: • the alpha position 
information ~ is ' • supplemeAted^. fey ..Jpeta and/or gamma position 
information. : \ ... jo-^- 

In' the instrument of. Figure gamma, detection is provided 
through a series of gamma- detec-to;:svl30 along th.e length of the 
item 112 as well as around^it, at .the sides. 

^ The signals from the individual detectors are fed to a 
preamplifier, ' amplifier— and then . to a single or multiple 
channel analyser, to provide a total spectrum count rate. By 
monitoring the- output from this .plurality of gamma detectors 
130 discretely^ more information can be . obtained, about the 
position -of the gamma- emissions detected relative to the item 
ii2 in question can be pbt ained. .,, .This . may, for instance, 
identify a. single. .lo;Qat ion of particularly^ high contamination 
which 'i-f removed, from, -the; item would .allow the remainder of the 
item to -be class i f ied,, as a . lower grade or free .for release for 
're-use V ^ - ■■ ; ...^ w-. • " 

The flow path may be restricted to the inside or outside 
of the item by providing suitable sealing means for the other 
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f lowpath 


';^'even greater level of pasitlonal intcrmatipn for the 
^ ohrained using the eittoodiment of 

^ """^ " " , in this e^odiment a 

the rrl^nt^ a. .ra^ewor, 

number of gamma detectors o- „vx«^ -?n7 

nuiuDer " y t-K^/ Outside of the measuring chamber. 202. 

Which is mouhted on the outside ot ^ the 

■ ■ ^.,r.^v 2 36 can- toe moved up- ^and:. down-, the lengcn ^. 

The framework 236 can o item -212 to be 

.-• V, on^^ and -as ^ "consequence al-6ng the. ■ item 
chafer 202 , seh^Ltive- information 

.on.tored^ to J^^J / ^ «„„.r of t*. --ning of, the 

^^v^out the gamma sources- ^^^^ ooyi 

could equally he used. ... if ically designed 

aV well as finding-^ applications in ■ specxf icaliy.. .9 

Which the- item- to be analysed can: be introduced 

•rh:t:^:r:.:i«e..a..,t-eohni.e.^ 

possible to air- down that . pipe and into 

incorporating • .f'^*^;.^^^,, ^ .closed by attaching 

ehe detector ^unit^ ^e circ ...ector ,unit. 

Tita^rs::!: c^^: -^^^^^^ - -'^^ 

• . Pi in its;position.f 

An inlet Int^ the pipe, 300, and an , 

.re forced. - \° I pr ov ion. of the seals in 

provided to define the f lowpath. The p 

which would otherwise enter the pipe ^ 


signal- 


The outlet 302 is connected via a suitable seal, such as 
a' flange 'connection, to a pipe 312. which conveys, the airflow 
from the pipe 304 to the instrument 3J4. The instrument 
consists of a chamber' 316" Into- which the -airflow is introduced, 
el'ectrode^' based detection unit -.318 and..- a- filter 320 ^ for 
removing particulate material from. the . exhaust air. Airflow 
through the in^situ location and -the instrument is promoted by 
fan 322-, - ' ' " ^'^ - ■ . , 

Ions are formed in the- pipe' 304 :by contamination present 
therein ' and' these- ions - a^re drawn into , the instrument ., and 
discharged or collected at the^electrode . array ,318 to giVje the 
measurable current. ■ ' " ' " 
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CLAIMS : 

1 r A system for ^ monitoring alpha emitting sources • on an 
■'item/location, the .item./lQ.cation being . in contact with a 
medium, - alpha emissions. .. generating • ions- in. the medium,, the 
-system comprising . an instrument having, a 'detecting chamber, the 
det^ecting- chamber -beingr'-.provided with .one or .mpre electrodes 
•for- ' discharging ions;- -^the ./ instrument • further, being provided 
with means to monitor ions discharged on the electrode (s ) to 
" generate' discharge iwith- time data,, ; ■ the .-system . being provided 
■ with raeans • for ''moving . t-he ." medium ■ from . in. proximity, to. the 
i'teiti/ Ideal t ion " through, 'the .-detecting. -chatmber in a contro.lled 
manner, the discharge monitoring means monitoring the. discharge 
occurring with time, the instrument being provided with 
processing means for converting the discharge with time data 
into alpha source position on the item/location data. 

2, An instrument according to claim 1 in which the 
processing of discharge against time data to alpha source 
position data is effected by equating the sequence of medium 
passing the electrode (s ) , and hence the sequence of the 
discharge signal, with the sequence of positions on the 
item/location the medium passes. 

3. An instrument according to claim 2 in which the 
processing equates the signal at a point in time with a 
position in the system from which the medium will have moved in 
the elapsed time from medium movement start, 

4, An instrument according to any of claims 1 • to 3 in which 
means are provided for measuring the medium flowrate within the 
system. 

5. An instrument according to any preceding claim in which 
the item or location is monitored in-situ. 
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€• An instrument according to any preceding claim in which 
the means for movdng the medium comprise a piston provided in 
a bore in fluid connection wi,th: the instrument • 

7. An' instrument according to any of claims 1 ; to 5. in. which 
"the means- for moving- the -medium: is. ..a .fan. .... 

8. 'An instr.iiment -according to any preceding claim, in which 
the medium passes ' ov^r- :,. the ^ item/ location,, . passed, . the 
electrode (s) ' and~ is then . returned. upstream, of . the 
item/location; ■ - .v •.. • ... . 

9. An instrument according to any of claims 1 to 7 in which 
the medium passes over the item/ location, passed the 
electrode (s) and is then exhausted to the environment of the 
instrument . 

10. An instrument according to any of claim 1 to 9 in which 
means are provided for reversing the flow of medium through the 
system between monitoring runs. 

11. An instrument according to any preceding claim in which 
one or more electrodes are provided on both sides of the 
item/ location, in one medium flow direction one of the 
electrode (s) may act as an ion filter and the other 
electrode (s) as the detectors, in the other medium flow 
direction the roles being reversed. 

12. An instrument according to any preceding claim in which 
the means for monitoring ions discharged and / or collected on 
the electrode (s) comprise electrostatic charge monitoring 
means . 

13. An instrument according to any of claims 1 to 11 in which 
the means for monitoring ions discharged on the electrode (s) 
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comprise current measuring means. 

I'4 . A method for monitoring • alpha emitt ing ■ sources on an 
item/location, the method- ■ comprising; contacting the 
item/location with a medium, alpha emissions generating ions in 
the medium, moving the medium to- a- detecting- chamber provided 
in an instrument in- a control led" manner , the detecting chamber 
being provided with one or more electrodes for discharging and 
•/ or collecting ions, the method':further; Comprising monitoring 
ions discharged on' "the-;- electrode; (-s) ^ to -giver discharge against 
tim^ data.> the method- 'Including processing the discharge 
against time data to give alpha source position data. 
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